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on the Early Development of the Ovum. Z fected, and the zeal of observers has been stimulated by success in similar research, has that matter been shown to possess some organic arrangements, and to perform motions indicative of various energies.
In carefully observing any organism as it seems to come into being, the original primary matter, the secretion of a parent form, is seen to undergo separation and union in such a way that visible distinctions arise in the parts of that which was at first, to all appearance, homogeneous. From single and uniform it becomes multiple and different. The we cannot hope to attain,) our insight into the nature of organic processes must necessarily be incomplete. Still we must endeavour to advance it, as best we may, to the utmost; and not, as a refuge from difficulties, be willing to admit that living power is something superadded to dead matter; some distinct entity which, being added, enables the latter to evince those activities which we call vital: unless, indeed, we are content, at the same time, to allow the necessary consequences of that admission, and to confess that physiology is not an experimental science, and that medicine is an impossibility.
The just conclusion, however, appears to be, that the simplest animal matter which we can observe, as, for instance, the first limpid drop in a vesicle of the ovary, is simple only in consequence of the imperfection of our senses, and of the powers with which we aid them. For it performs acts of separation and of composition which are determinate for the species; and the results of these acts are new forms of matter, whose activities, in virtue of their composition, are again determinate : and so another set of consequences, still determinate, arises; and so on, in continual succession, until the creature has fulfilled, by means of its own material productions, the entire series of those acts which make up the idea of its being. Whilst we contemplate these, we cease to distinguish matter from its powers?a living organ from its activities. The change which the matter undergoes is its activity, its action, its power. Von Baer, Valentin, Wagner, Coste, Esciiricht, &c. [Jan.
The original matter, then, of any germ, however simple in appearance, has its particles so arranged, its qualities so co-ordinated, that The bird's ovary consists of a parenchymatous cellular structure, supplied with vessels, &c.,and surrounded by peritoneum, containing multitudes of vesicles which are to become the calices of yelks. In proportion to the vesicles the parenchyme is inconsiderable, so that the ovary has a botruo'idal aspect. In mammalia the parenchyme of the ovary is proportionally much more abundant: towards the surface it assumes more of a fibrous character, constituting the albuginea, and is, as in the instance of the bird, covered by peritoneum. This (Fig. 12) .
The globules of the primitive streak next seem to be resolved : and then there is a change of appearances. On the sides of the streak are the two laminse dorsales, which bound a median furrow; and below this furrow is the chorda dorsalis, which is the axis of the future embryo, and origin of the spinal column. That portion of fluid which separates the chorda dorsalis from the laminse d., is the future cord and brain (Fig. 13) . (Fig. 14, t, u) . As the fold advances, the opening is constantly narrowed, and at length vanishes in a point, when the two surfaces of the duplicature constitute two distinct membranes (Fig. 15, t Fig. 22.) Respecting the " serous covering," Baer remarks, " It has not previously been observed in the ova of mammalia; and yet without a knowledge of it these ova cannot be understood. Thus Cuvier remarks, that in the ovum of the rabbit the external membrane, which he calls chorion, is dissolved. Since however he recognizes, in addition to chorion, only amnion, allantoi's, and yelk, it follows that these sacs in the rabbit must lie free, and without a containing membrane, which is by no means the case (Fig. 20) (Fig. 17) .
In ungulata, the allantois grows so little in breadth, that it does not form a double arch over the amnion, but lies by the side of it. In length, however, it increases so remarkably, that, notwithstanding the great length of the ovum at the earliest periods, it bursts the outer membrane at each extremity, and passes out. Here the mucous and vascular layers separate from each other completely, as soon as the allantois has reached the albuminous matter on the interior of the exochorion, and the vessels pass through that matter to seek the villi of the external membrane (Fig. 19) .
In rodentia, the allantois neither arches over the amnion, nor lies beside it, but keeps the situation opposite to it on the ventral surface of the embryo. It is cylindrical, but small when compared with the size it attains in the two former families. Its vascular layer surrounds it, and then leaves it to form the placenta (Fig. 20, f) .
In man, the allantois continues very small, and appears to be active only in the earliest periods. How the vascular layer reaches the exochorion is not known: it may be raised from the allantois, as in the ungulata, and resting upon the amnion, more or less, may pass through the albuminous matter, which in that case would be collected between it and the allantois : or the allantois may itself bear its own vascular layer to the inner surface of the exochorion.
Baer inclines to the latter opinion?because, if the process occurred by separation of the vascular from the mucous layer of the allantois, then the vascular layer ought to be found, for some weeks at least, resting upon the amnion in the human subject, as it is in the ungulata throughout the whole period of gestation: but it has never been observed by him in that position* (Fig. 21) (Fig. 19) its parietes and to the membrana decidua by the inner membrane of the uterus, flows into the uterine veins or sinuses, and, after circulating through them, is returned to the general circulation of the mother by the spermatic and hypogastric veins, without entering the substance of the placenta. The deciduous membrane being interposed between the umbilical vessels and the uterus, whatever changes take place in the foetal blood must result from the indirect exposure of this fluid, as it circulates through the placenta, to the maternal blood in the great uterine sinuses."* In the mammalia, in all cases, the foetal portion of the placenta is formed, as we have seen, by the ramifications of the hypogastric vessels in the villi of the exochorion. In ruminants the ramified villi are collected into masses, called cotyledons: and here the maternal cotyledons which grow to meet them are formed principally from the substance of the uterus.
In these elevated masses there aire branching cavities, which correspond to the form of the foetal villi, and receive and embrace them. The uterine vessels surround these cavities, and appear (according to Baer) also to penetrate, to a certain extent, a secreted matter on their surface,?the portion which thus becomes vascular of that matter growing to the surface of the maternal cotyledon.
In the sow there are no cotyledons. The surface of the ovum and of the uterus both present minute folds, which are mutually in near contact?a fold of the exochorion being received between two adjacent folds of the uterus, and vice vers(L In the later periods of gestation the uterine folds, always transverse to the axis of the cavity, are connected by many conjugate folds, so as to assume the form of cells. At the same time the foetal folds, which were from the first somewhat denticulated, are prolonged into villi, which are received into those cells. The corresponding structures are largely supplied with foetal and maternal capillaries, which nowhere communicate.
Eschricht describes the placenta of a porpus, in which the rugose chorion is studded with villi closely packed together. On the surface, also, of the uterus are rugse, but less strongly marked,?with interposed cells, into which the villi of the chorion are received. Each surface has its network of capillaries, which nowhere communicate.
In all these families, the capillary network of the foetal vessels, though brought into near connexion with the capillaries of the mother, are still separated from them by an epithelium and a mucous secretion. These placentae have further this common character, that the maternal portion continues in the uterus after birth, the foetal portion only being thrown off; the separation, too, taking place without rupture of vessels, and without hemorrhage.
Of the human placenta, (v iv) is formed on the vascular layer: from the heart proceed branchial arches, which coalesce to form the aorta (z). In the latter, or transverse section 14', the dorsal laminae have met and surround the fluid of the central nervous system, (b d) the ventral laminae, (o) the aorta, (h) the superior angle of the mesenteric lamina of the vascular layer, (f) the lateral fold of the amnion. Fig. 15 fig. 15 , and from the latter the vitelline duct (c) passing to the yelk-sac which is entire (d).
On the yelk-sac are the omphalo-mesenteric vessels and the terminal vein. Section of urachus (e) passing into the sac of the allanto'is, of which the external half (/) attaches itself to the membrane of the shell, the inner half (g), which is the membrana media of older writers and the endochorion of Dutrochet, surrounds the amnion, and never touches the membrane of the shell. The allanto'is is seen passing from within the embryo on the right side, and not only arching over its back, but also extending in an opposite direction; the former direction is that which is according to rule, but as the sac grows rapidly and is distended by the secretion of the primordial kidneys, it spreads out wherever there is least resistance. It meets with some resistance from the serous covering and albumen. The remains of the serous covering (hh) adhere to the yelk-sac beyond the terminal vein, the allanto'is pushing them before it. Beyond the serous covering is the more compact albumen (i) still adhering. At (k) is seen the membrane of the shell, and around it the section of the shell itself. To assist the comparison of this egg with that of mammalia, a minute space is left between the shell-membrane and shell, in which the villi of the former are seen : this space is not natural. Fig. 17 . Section of the ovum of carnivora: (d') is the transverse section of long yelk-sac which lies in a cavity whose formation has not been properly described by any writer previous to Ba'er. This space is surrounded by thin laminae (hh) which rest on the neighbouring structures. They are the remnant of the serous covering, the part last removed from the yelk-sac: for the vascular area spreads gradually over the entire yelk-sac, and so the serous covering which is then separated from it, is pushed on by the advancing allanto'is. The allanto'is with its vascular layer inserts itself between the yelk-sac and exochorion, and surrounds the embryo with a double covering (its inner and outer half), one on the outside of the amnion, the other on the inside of the exochorion. The mucous and vascular layers are seen to remain inseparably connected throughout the entire allantois, but the vessels of the latter grow into the villi of the exochorion (xx), and so form the foetal portion of the placenta. Fig. 18 (Fig. 14, tu) .
